and Çiçek (2014) in which weak form was found to exist whilst the semi-strong form was found not to exist. This paper has filled an important gap as it is the first study to investigate the efficiency of the foreign exchange market in Botswana.
INTRODUCTION
This paper examines weak form efficiency of foreign exchange market in Botswana. In addition to the weak form efficiency tests, the paper further tests for the semi-strong form of efficiency if and only if the weak form of efficiency holds for the Botswana foreign exchange market. The most critical issue is to establish whether or not economic resources based on the information available can be efficiently allocated in the foreign exchange market in Botswana. Although many studies on the efficiency of foreign exchange markets have been done in other countries (see for instance, Andika et al. 2016 ; Mabakeng and Sheefeni, 2014; Çiçek, 2014 and Wickremasinghe ,2008) , there is literature gap in developing African countries. For instance, currently no study has been conducted on the efficiency of exchange market in Botswana. This paper attempts to fill this gap. The efficiency of the foreign exchange rate market in Botswana is tested for her currency the Pula against the US Dollar, British Pound, Japanese Yen and the South African Rand. Botswana is an open economy involved in international trade where the foreign exchange market is of paramount importance. Therefore, studies on the behaviour of exchange rates in Botswana have grave implications for overall market efficiency and economic policy making. However, in spite of many pieces of research (e.g., Motlaleng, (2009) concerning exchange rates in Botswana little is known about the foreign market's efficiency. The issue of foreign market efficiency might be attributable to failure or success of some policies and as such filling this gap can help in improving policies. It is therefore important to know whether the Botswana foreign exchange market is efficient or not so that proper measures are taken if the market is inefficient. An inefficient market implies that exchange rates are misaligned which results in arbitrage behaviour.
The efficiency of foreign exchange markets continues to play an imperative role in monetary policy making (Sarno and Taylor, 2001 ). The concept of market efficiency means that markets should fully and instantly reflect all available information to participants (Fama, 1970) . This implies that it should be impossible for speculators to make excess profits. Also, past prices should not have the predictive ability of future prices. Efficiency in markets is distinguished based on the information that is used to form expectations about future prices. The first is the weak form efficiency in which prices reflect all historical information. Secondly, the semi-strong form of efficiency in which prices reflect all publicly available information. Lastly, is the strong form of efficiency in which prices reflect all private and public available information. There are two types of efficiency, the operational efficiency and allocational efficiency. Operational efficiency is focused on the presence of willing sellers and buyers supplying and demanding funds and can carry out transactions effectively. Thus, the efficiency here is in regard to how effective a market is in bringing buyers and sellers together. In this type of efficiency, an efficient market is one in which market buyers and sellers can make transactions cheaply. Allocational efficiency focuses on the ability of security prices to equalise the risk-adjusted rate of return on all securities. When a market is allocationally efficient there is an optimal allocation of savings to investment with all participants in the market benefiting. However, of the two types of efficiency, Efficiency Market Hypothesis (EMH) is primarily concerned with allocational efficiency, (Pilbeam, 2010) .
The efficient market hypothesis may fail if there are people who continuously make above normal profits from market anomalies. A market anomaly is a behaviour that is deemed to be inconsistent with the efficient market hypothesis and may be used for forecasting. Anomalies that have been documented include mean reversion, overreactions, the calendar effects and trading activities by insiders. A common anomaly in the foreign exchange market is the calendar effect, specifically the January effect (Mabakeng and Sheefeni, 2014) .The January effect is a hypothesis that in the month of January there is a seasonal anomaly in the market. Here, securities' prices increase more than in any other month and creates opportunities for investors to buy stocks for lower prices before January and sell them after their value increases. This effect results in some investors getting above normal returns.Prices of assets in an efficient market are well described by a random walk (Bachelier, 1900) . His argument gave birth to the Random Walk Hypothesis (RWH) in which asset prices do not portray any particular pattern. Consequently, tests for randomness in pricing are used to test for efficiency.
The efficiency or inefficiency of a foreign exchange market has important policy implications (Pilbeam, 2010) . In a market where foreign exchange is inefficient a model that best predicts exchange can be modeled. As a result, an inefficient market makes opportunities available for arbitrageurs and speculators for profits in foreign exchange transactions. Moreover, for government authorities, market inefficiency allows for a way to determine the best way to influence exchange rates. For example, reducing exchange rates volatility and providing an opportunity to assess the consequences of different economic policies. Conversely, in an efficient foreign exchange market, there is minimal need for government intervention (Chiwira and Muyambiri, 2012) The paper is structured as follows. Section II outlines a brief overview of the economy of Botswana's foreign exchange market. Section III provides a review of literature on foreign exchange markets efficiencies. Section IV focuses on the methodology used in the paper. Finally, Sections V and VI focus on the empirical results and conclusions respectively.
BOTSWANA'S FOREIGN EXCHANGE MARKET

History of The Botswana Exchange Rate Policy
As a member of the RMA, (Rand Monetary Area) in 1966, Botswana used the Rand as its currency. South Africa had a chief role in the RMA, and was the largest economy compared to other members of the RMA and this made her benefit more from the union. Botswana withdrew from the RMA in August 1976 and introduced its own currency, the Pula. The Pula was then pegged to the US Dollar at P1=US$ 1.15 and was at par value with the Rand. However, the Pula was revalued by five percent against the Rand in April 1977 which was aimed at reducing imported inflation from South Africa and demonstrating the new currency independence.
As a result of pegging the Pula to the US Dollar alongside the Rand, Botswana suffered imported inflation from South Africa. This was a result of a significant appreciation of the Rand against the US Dollar due to gold price increases. The appreciation against the US Dollar meant a depreciation of the Pula against the Rand, hence inflation. Consequently, to lessen the effects of the Rand movements in Botswana and to achieve a stable relationship of the Pula with the Rand, the Pula was pegged to a basket of currencies comprising of the Rand and the Special Drawing Rights (SDR) (Bank of Botswana, 2005) . The choice of which currencies to peg with was mainly directed by the patterns of trade and main currencies used in international trade payments. In between 1981 and 1991 there was subsequent revaluation and devaluation of the Pula following different economic situations. Besides adjusting the value of the Pula, the relative weights were also changed many times to reflect relevant trade patterns.
Like many countries, Botswana's major exchange rate policy is to achieve a stable exchange rate. Furthermore, it is aimed at maintaining and enhancing the international competitiveness of domestic producers. A stable exchange rate is aimed at improvement of the balance of payments while enhancement of international competitiveness is aimed at macroeconomic stabilization, for instance, low inflation.
The Botswana exchange rate policy reflects the importance of the need to promote Botswana's competitiveness as in the economic diversification strategy.
As a way of attaining international competitiveness, Botswana saw the need to promote non-traditional exports and import substitution activities. The Botswana exchange rate therefore attempts to shift out the sector of non-tradable goods into the tradable goods sector thereby boosting output, employment and profits of the non-tradable goods.
Similar to many developing countries, Botswana adopted the intermediate exchange rate regime in an attempt to alleviate the vulnerability to volatility of an independent float as well as the straitjacket of the fixed exchange rate. The intermediate exchange rate regime enables Botswana to benefit from the two extreme exchange rate mechanisms. For instance, in a situation where revenues from diamonds are on the rise, a free float might lead to the exchange rate appreciation to levels that will be unfavourable to the non-diamond profitability. This is known as the Dutch disease and it would be inconsistent with the country's diversification objective. Therefore, an intermediate exchange rate regime comes to play in such scenarios to ensure development and diversification objectives are met (Masalila and Motshidisi, 2003; Motlaleng, 2009) .
Another important goal of the Botswana exchange rate policy is to maintain a stable real exchange rate with Botswana's major trading partners. As a result of this objective, the authorities strongly monitor the relative inflation performance between Botswana, SDR countries and South Africa. If the inflation rate in Botswana is falling relative to its trading partners the equilibrium value of the Pula will be rising in relation to the basket. In contrast, the equilibrium value of the Pula will fall in relation to a basket of currencies if the Price level in Botswana is rising relative to that of its trading countries. In cases where the inflation differential is considered to be unfavorable to the attainment of the real exchange rate stability then the authorities put in place corrective interventions in an attempt to restore the given exchange rate objective ( Bank of Botswana, 2005). However, the corrective measures are not only limited to the exchange rate mechanism but also consist of monetary policy action to an inflation objective. In most cases, the monetary policy is often preferred over the exchange rate mechanism. This explains why the discretionary revaluation or devaluation has not been used for quite some time now (Bank of Botswana, 2009). A substantial change in the exchange rate policy in Botswana was in 2005, when the crawling peg system was adopted. The rate of the crawl was based on the differential between the bank of Botswana's inflation objective and the inflation forecast in trading partners (Bank of Botswana, 2005).
REVIEW OF PREVIOUS STUDIES
The theory of Efficient Market Hypothesis (EMH) is a common theory in stock markets or in investment. It holds that security prices contain all available information. According to Fama (1965) , "an efficient market on the average, competition will cause the full effects of new information on intrinsic values to be reflected instantaneously in actual prices" as quoted by Ortiz et al.,(2005) . That is, prices move in a random fashion, which is an indicator of a well-functioning, efficient market. The concept of market efficiency is viewed regarding the extent of information reflected in prices of commodities in the market and the speed at which new information is reflected in those prices. Ideally, in an efficient market, commodity prices adjust rapidly to the arrival of new information. Therefore, the current prices of all commodities reflect all information available (Pilbeam 2010) . Using this concept in foreign exchange context, an efficient foreign exchange market is the one in which exchange rates contain all available information. The EMH therefore implies that changes of exchange rates in future should be unpredictable. By implication, it is not possible for one to make excess profits using any information since the returns are unpredictable and all the information is reflected in the exchange rates. Thus no speculation or arbitrage can take place. On the contrary, if the market is inefficient, traders can attempt to profit from their transactions through speculating and predicting the future exchange rates.
There are three forms of efficiencies according to Fama (1970) : the weak form, semi-strong and the strong form. In weak form efficiency, prices incorporate all the information contained in the historical prices such that past prices cannot be used to predict current prices and hence one cannot use past prices to make above normal profits. This information includes the historical sequence of prices, rates of return, trading volume data and other market-generated information. The weak form is the lowest level of efficiency. On the other hand, the semi-strong form of efficiency states that all publicly available (market and non-market) information is reflected in prices. Publicly available information includes information from newspapers, public radio and television. The strong form of efficiency says that all possibly known information (public and private) is reflected in prices and hence private information like insider information cannot aid in one making excess profits. The strong form of efficiency is an extreme form of efficiency that is hard to attain (Pilbeam, 2010) .
The weak form of EMH can be tested using statistical tests of independence between stock prices or rates of return. Statistical tests of independence include autocorrelation tests, run tests and sign tests. Tests for a semi-strong form of EMH focus on testing the speed of price adjustment to publicly available information. For the strong form of efficiency performance of groups assumed to have access to true non-public information's performance is studied. If they consistently earn above average returns, the market will be inefficient (Pilbeam, 2010) .
The main assumptions of this theory are:  Investors value and analyse exchange rates for profit making  New information arrives in the market in random fashion and independent from other news  Quick adjustment of exchange rates to new information  Exchange rates reflect all available information. Theory stipulates that existence of the semi-strong form of efficiency implies the market is weak form efficient. In a market that is strong form efficient both semi-strong and weak form efficiency hold. This paper focuses on weak form efficiency and hence if it holds it is possible to have semi-strong and strong form efficiency. In further testing whether the Botswana foreign exchange market is efficient the semi-strong form of efficiency is tested since the weak form of efficiency holds in some instances.
Foreign exchange market efficiency can be divided into two aspects; (i) efficiency within the country, and (ii) the efficiency across countries. The market efficiency within the country is the one in which efficiency tests are conducted in its spot and forward exchange rates. If the forward exchange rate is an unbiased predictor of the spot exchange rates then the country is within-country efficient. On the other hand, the across-country efficiency is the one in which prices of at least two countries' exchange rates are tested for efficiency. Cross-country inefficiency implies that one country's spot exchange rate can be used to predict the spot exchange rate of another country it is tested against. Ibrahim et al. (2011) used the unit root test to test for weak form efficiency in 30 OECD countries. The study adopted three unit root tests being the Augmented Dickey-Fuller (ADF), Philip-Perron (PP) and Kwiatkowski-PhillipsSchmidt-Shin (KPSS). They used monthly bilateral foreign exchange rates for different countries in the past seven years. Empirical results suggested that the markets in all the countries were efficient, consistent with the weak form of efficiency. Furthermore, their study tested whether excess returns could be realised using past information. The study found out that exchange rate movements could be easily predicted in hyperinflation periods. Dutt and Ghosh (1999) examined the European Economic Community major currencies using the Harris-Inder null of cointegration procedure. In their results, they found out that both the weak and semi-strong forms of efficiency did not exist in the major currencies of the European Economic Community. This implies that the foreign exchange market in those countries were inefficient in both weak and semi-strong forms.
Wickremasinghe (2004) examined weak and semi-strong form efficiency in the Sri Lanka exchange rate market using six bilateral exchange rates. In testing for weak form efficiency he used the ADF and the PP unit root tests. In further testing for the semi-strong form he used co-integration test, Granger causality and variance decomposition analysis. He found that the Sri-Lanka foreign exchange market was efficient in weak form but not in the semi-strong form. Furthermore, Andika et al.
(2016) discovered that foreign exchange markets for the Asian-5 countries are efficient within countries, but inefficient across countries. They concluded that investors in the Asian-5 market cannot make abnormal returns by using information within countries foreign exchange markets.
In testing the relationship between the Pakistan spot and forward exchange rates with the aim of testing her foreign exchange market efficiency Bashir et al. (2014) found out that the forward rate does not fully reflect all the information available. This implies that the Pakistan foreign exchange market is inefficient.
Serbinenko and Rachev (2009) investigated efficiency, risk and liquidity as seen by traders in Australia. In their study, they employed cointegration that involves two steps which include finding the order of cointegration using the Augmented Dickey-Fuller (ADF) test, which was confirmed with Phillips-Perron (PP) test. The results obtained showed that the spot foreign exchange market was proven to be efficient in the weak form and extremely liquid.
Noman and Minhaz (2008) used a battery unit root test, and variance ratio tests to inspect the weak form efficiency in 7 South Asian countries' foreign exchange markets. The results showed that increments of the return series are not serially correlated. Therefore, the foreign exchange markets in South Asian countries are efficient in the weak form. Çiçek, (2014) tested both weak and semi-strong efficiency in the Turkish foreign exchange market. In testing for the weak form efficiency the study used unit root test and found out that the Turkish foreign exchange market is weak form efficient. However, the study found out that the Turkish foreign exchange market does not conform with the semi-strong form of efficiency.
In carrying out efficiency in foreign exchange markets on the transaction of the Japanese Yen, Euro and British Pound, Lee and Khatanbaatar, (2012) employed the filter rules tests. The findings revealed that the three currencies' transactions are efficient without considering transaction costs. Ortiz et al. (2005) tested efficiency for the 15 Latin American countries' exchange rates markets for the period 1970 to 2000. The objective was to investigate whether the efficient markets version of Purchasing Power Parity theory holds. The empirical results suggested that there is inefficiency in the foreign exchange markets in the region. This is explained by weak exchange rate policies as well as weak foreign exchange development. Belkacem et al. (2005) to studied the efficiency of foreign exchange market in Tunisia. In their study, cointegration tests were conducted using spot exchange rates and one-month forward exchange daily rates of the Tunisian Dinar against the US Dollar, Euro and the Japanese Yen. The results indicated that the market is not efficient in the weak form. Tweneboah et al. (2013) examined the efficiency of the Ghanaian foreign exchange market. They found out that the behaviour of the Cedi/US Dollar is inconsistent with the random walk process and the weak form of efficiency. The analysis was carried out using the parametric and non-parametric Variance Ratio(VR) tests based on ranks and signs. They argue that the VR technique is a better methodology to test for the random walk. Their results were not surprising as they are consistent with the fact that exchange rates are predictable. Sifunjo et al. (2008) investigated the weak form of Efficiency Market Hypothesis of the Kenyan foreign exchange market. They employed the run tests and the Ljung-Box Q-statistic in addition to the unit root tests. The study used daily data of the Kenyan Shilling per US Dollar exchange rate for the period from January 1994 to June 2007. The findings of the study was that the Kenyan Foreign exchange rate market was not efficient or did not conform to the weak form of Efficiency Market Hypothesis. According to the study, most rejections were due to significant patterns, trend stationarity and autocorrelation in foreign exchange returns as opposed to the random walk hypothesis in EMH. It was also found out that this was attributed to the exchange rate overshooting and undershooting phenomena. Mabakeng and Sheefeni (2014) tested the weak form of efficiency in the Namibian foreign exchange market using three bilateral exchange rates. Their study adopted the use of unit root tests, the Augmented Dickey-Fuller, Phillips-Perron and the Kwiatkowski-Phillips-SchmidtShin. Their study found out that past values cannot be used to predict current values hence it is efficient in the weak form.
In Botswana, a study on market efficiency was done on capital markets (Radikoko, 2014) Efficiency of foreign exchange markets has been extensively tested using different econometric techniques and for different years. Most of these tests were however, in developed countries and it was concluded that the markets are efficient. Of the few studies carried out in developing countries there is mixed evidence on the weak form of efficiency. For instance, in Ghana (Tweneboah, et.al., 2013) and Kenya (Sifunjo et.al.,2008 ) the foreign markets have been found to be inconsistent with the weak form efficient market hypothesis whilst the Namibian (Mabakeng and Sheefeni) foreign exchange market has evidence of weak form efficiency. None of these studies on efficiency of foreign exchange market has been done in Botswana hence this paper contributes significantly to literature.
METHODOLOGY
Conceptual framework
In financial economics, the efficiency of markets is tested against holding the random walk hypothesis. A random walk means there is no particular pattern or trend in what is being tested. Thus, one cannot predict the direction of movement of the market. The empirical framework of this paper is based on the concept of Efficiency Market Hypothesis (EMH) as introduced by Fama (1965 and 1970) . In this framework, efficiency as stated earlier is of three forms, weak, semi-strong and strong forms of market efficiency hypothesis.
Statistically, a series is purely random if it has zero mean, constant variance, and is serially uncorrelated, denoted as;
i.e., ut is independently and identically distributed as a normal distribution with zero mean and constant variance.
There are two types of random walk, random walk without drift and random walk with drift (Gujarati, 2003) . The difference between the two is that the latter has no constant or intercept term while the former does. A series Yt follows random walk without a drift if;
Where ut is the white noise error term with mean zero and variance σ2. On the other hand, a series Yt follows a random walk with drift if;
Where δ is the intercept and the series will go up if it is positive or go down if it is negative.
If random walk holds then, there will be evidence of efficiency in the foreign exchange market. This will imply that exchange rates follow a random walk i.e., there is no pattern and one cannot make above normal profits using past information as argued by Fama (1965) .
Variable definition, measurement and expected signs
The paper adopts the use of nominal exchange rates as the dependent variable to test for dependence. Four bilateral exchange rates are be used to test for efficiency in the Botswana foreign exchange market. These include, the Pula against the American US Dollar ($), the Rand (ZAR), Japanese Yen (JPY) and the British Pound (GBP) as they are major trading currencies with the Pula.
Data sources
Secondary data is employed by the paper using monthly foreign exchange rates for the mentioned four foreign exchange rates against the Pula. The data are obtained from various publications of Botswana Financial Statistics published by the Bank of Botswana. Furthermore, the data series used runs from 2000:01 to 2015:12.
Model specification
This paper adopts the methodology used by Ibrahim et al. (2011) and Wickremasinghe (2004) . Unit root tests are employed to test for efficiency and they include the ADF, PP and KPSS analysis. The interest of this paper is to assess the efficiency of the foreign exchange rate market for the Pula against the US Dollar, British Pound, Japanese Yen and the Rand. The unit root tests provide confirmation on whether the exchange rates follow a random walk and eventually establish the weak form efficiency in Botswana foreign exchange market. Furthermore, if the weak form efficiency is found to hold, the cointegration test is used to test for semi-strong form of efficiency.
Augmented Dickey-Fuller (ADF) test
The Augmented Dickey-Fuller is a test for a unit root in a time series sample. It is an augmented version of the Dickey Fuller test for a large and more complicated set of time series models. The ADF statistic, used in the test, is a negative number. The ADF statistic is stronger, the more negative it is, the rejections of the hypothesis that there is a unit root at some level of confidence. The ADF assumes that the residual term is correlated. This test is carried out by augmenting the preceding equations by adding the lagged values of the dependent variable ΔYt, (Gujarati, 2003 
Where εt denotes a pure white noise error term and where ΔYt-1= (ΔYt-1 -ΔYt-2), ΔYt-2 = (ΔYt-2-ΔYt-3). The number of lag terms to be included is determined empirically such that after lagging the error term in equation 5 is serially uncorrelated. The ADF tests whether δ=0, if δ equals to zero the series is non-stationary and if it is less than zero the series is stationary (Gujarati, 2003) .
However, there are some drawbacks of the ADF test which require additional efforts to get reliable results. These include:
1. The Augumented Dickey Fuller test has low statistical power in differentiating between near unit root process thus, δ being close to zero and a true unit root process (δ=0). 2. There is uncertainty about lags order, m, which is to be determined when applying the test. 3 . Uncertainty about what test version to use, i.e. about including the intercept and time trend terms. Inappropriate exclusion or inclusion of these terms substantially affects test reliability.
The Phillips-Perron test
Phillips and Perron use non-parametric statistical methods to take care of seriel correlation in the error terms without adding lagged difference terms unlike the ADF and DF tests. However, the asymptotic distribution of the PP t-statistic is the same as the ADF t-statistic critical values. The other advantage of the PP tests over the ADF tests is that the PP tests are robust to general forms of heteroskedasticity in the error term ut. Another advantage is that the user does not have to specify a lag length for the test regression.
KPSS Unit Root Test
This is a complimentary test to unit root tests such as the DF and the ADF. The KPSS tests are used for testing a null hypothesis that an observable time series is stationary around a deterministic trend. Unlike, ADF and PP unit root tests the KPSS provide a test for the null hypothesis of trend stationarity against unit root alternative.
It considers the three-component representation of the observed time series Y1, Y2, Y3…Yn as the sum of a deterministic time trend, a random walk and a stationary residual: Y t = βt + (r t + α) + e t (6) Where:
 r t = r t-1 + u t is a random walk, the initial value r 0 = α serves as an intercept,  t is the time index,  u t are independent identically distributed The simplified version of the model without the time trend component is also used to test level stationarity.
The null and the alternative hypotheses are formulated as follows: H0: Yt is a trend (or level) stationary H1: Yt is a unit root process If the series are non-stationary at either levels or first difference there is an existence of weak form efficiency, thus exchange rates behave as random walks.
Cointegration Test
This test establishes the long run relationship that exists between variables. Cointegration means that time series move together in the long run. In contrast, the absence of cointegration means that the variables have no long run link. Cointegration can only be carried out on variables that are integrated of order one. If the series are integrated of order zero they are said to be cointegrated (Gujarati, 2003) . The Johansen cointegration test has been used to test for cointegration amongst the variables in this paper. It is seen as a robust and powerful technique for efficient market hypothesis testing in the foreign exchange. It has hence been adopted by several studies in testing for semi strong efficiency (See; Mabakeng & Sheefeni, (2014), Wickremasinghe,(2014) and Çiçek, (2014). The Johansen cointegration uses maximum likelihood and two statistics, the maximum eigen values and trace statistics. Furthermore, this test also allows for more than one cointegrating relationship, unlike the Engle-Granger method. However, it is subject to asymptotic properties. i.e., large samples. The results are most likely to be unreliable if the sample size is too small then.
EMPIRICAL FINDINGS
Unit Root Tests For Stationarity
To test whether a series has weak form efficiency a test for stationarity is carried out in the series. In this paper, three tests for stationarity have been employed on four bilateral exchange rates against the Pula. The primary reason for carrying out three unit root tests is because of the limitations of low power and successive unit roots in the ADF and PP statistic respectively. As a result, their results tend to under-reject the null hypothesis of unit roots hence the KPSS is carried out to verify the PP and the ADF. 1 indicates that for all the variables except the British Pound are integrated of order one. Thus, they have unit roots and the null hypothesis cannot be rejected. The null hypothesis is that the series are non-stationary while the alternative hypothesis is that the series is stationary. Failure to reject the null hypothesis implies that the series are non-stationary for the Pula against the Rand, US Dollar and the Japanese Yen. These series are non-stationary at levels, both with intercept and trend and intercept. This indicates that there is a presence of unit root. Therefore, there is random walk in the Pula against the South African Rand, Japanese Yen and the US Dollar. All the series are stationary at first difference for both trend and intercept and intercept only at 1% level. According to the EMH theory, the presence of random walk in the exchange rates implies that they are efficient in the weak form. In contrast, the British Pound is integrated of order zero and hence it has no unit roots. This implies that the British Pound is stationary. It is stationary at levels and first difference both for intercept and trend and intercept. It therefore follows that the British Pound does not follow a random walk. Therefore, it does not comply with the weak form efficiency according to EMH. In line with the ADF test, the PP test also confirms the presence of random walk in considered exchange rates with the exception of the British Pound as shown in Table 5 .1.2. Similar to the results found using the ADF test, the Pula against the Rand, US Dollar and the Japanese Yen are integrated of order one. This means it still holds that they have unit roots and hence follow a random walk. The presence of a random walk implies that the series are efficient in the weak form in accordance to the EMH theory. However, they still become stationary after first differencing at 1% level of significance. Furthermore, the British Pound is also integrated of order one and hence stationary at both levels and first differencing as in the ADF test. Also, it does not go in line with the EMH theory since it does not have unit roots therefore does not follow random walk. The PP test procedures are quite similar to those of the ADF test with non-stationarity at levels under both with intercept and with trend and intercept and stationarity after first differencing at 1% level. The PP test further confirms that the Botswana foreign exchange market is weak form efficient in all the considered exchange rates against the Pula except the British Pound. The results obtained from the KPSS indicate that again, the weak form efficiency holds in the Botswana foreign exchange market in all the exchange rate series except the British Pound. In contrast to the ADF and the PP the Null hypothesis is that the series is stationary while the alternative hypothesis is that the series is non-stationary. However, similar results were found as in the ADF and the PP tests. The Pula against the Rand, US Dollar and the Japanese Yen are integrated of order one as in the ADF and PP tests. At levels the null hypothesis is not rejected at 1% level and hence concluded that at levels the series are stationary. However, after first differencing the null hypothesis is rejected which implies that the series has unit roots and hence are random walks. However, in regard to the British Pound, both at levels and first differencing the null hypothesis is not rejected, thus the series have no unit roots hence stationary. This is against the random walk hypothesis and hence also against the weak form efficiency according to the EMH theory. These results are attuned with those of the ADF and PP and further affirming that the weak form of EMH is existent in the Botswana's foreign exchange market.
ADF Unit Root Test
PP Unit Root Test
KPSS Unit Root Test
Cointegration Test
Cointegration test is used to test for semi-strong form of efficiency in this paper. Cointegration test is only carried out on non-stationary exchange rates. These tests have been carried out on the Pula against the South African Rand, Japanese Yen and the United States Dollar. The Johansen cointegration is employed to test the long run relationship between the exchange rates. Maximum Eigen value and trace statistics are both used to explore the number of cointegrating equations. If there is any series cointegrating then the market is not efficient in the semi-strong form. Therefore, one can predict the exchange rate movement from the other exchange rate that it is cointegrated with and make above normal profits. According to the EMH theory in the semi-strong form there should not be any relationship between the exchange rates. Any long run relationship violates the theory. This is so because for the semi-strong form of efficiency the existence of any long run relationship implies that there is no random walk in the series as they will be following the trend of another series. The results indicate that there is one cointegrating equations both in the trace test and the maximum eigenvalues at 0.05%level. The null hypothesis is that there is no cointegration while the alternative hypothesis is that there is cointegration. From the results the null hypothesis is rejected. Therefore, there is cointegration which is against the efficient market hypothesis in the semi-strong form. The existence of cointegration in the series implies that there is no random walk in the series hence there is a pattern that one can follow to predict a particular exchange rate. Since there is one cointegrating equation it suggests that from the nonstationary series, thus the Pula against the Rand, US Dollar and the Japanese Yen it is possible for one to predict the exchange rate movement of the cointegrating series from one another. The main problem with this test is that it does not reveal which of the considered exchange rates have long run relationship. It only make known that there is one pair of series that have a long run relationship as seen from the results. Moreover, with regard to the British Pound which was already found to be inefficient in the weak form it holds that it is also not semi-strong efficient. Any series intergrated of order zero naturally implies that it is cointegrated to other variables. According to the EMH theory, if the series is not weak form efficient it can never be semi-strong efficient. The series must first attain the lowest level of efficiency. These results provide evidence against the semi-strong form of efficiency holding in the Botswana foreign exchange market as far as the considered exchange rates are concerned.
Unrestricted Cointegration Rank Test (Trace)
CONCLUSIONS
This paper examined efficiency for the Botswana foreign exchange market for the period 2000:01 to 2015:12. Four exchange rates of the Pula against other currencies are considered. These are of the Pula against the South African Rand, the American Dollar, British Pound and the Japanese Yen. In assessing the weak form efficiency unit root tests approach was adopted to test for random walk behaviour in the exchange rates. Three types of unit root tests were conducted; the ADF, PP and the KPSS.
The ADF and the PP results revealed that the Botswana foreign exchange market is efficient in the weak form. Moreover, the KPSS test further confirmed the existence of this form of efficiency. The results showed that of the four considered exchange rates against the Pula, three exchange rates were nonstationary. These exchange rates included the Pula against the South African Rand, Japanese Yen and the United States Dollar. This implies that there is prevalence of random walk behaviour in the exchange rates which complies with the efficient market hypothesis in the weak form. Thus, it is not possible to predict exchange rates using past information. The results of the weak form of efficiency corroborates with the reviewed literature. For instance, they are in line with those in Sri Lanka (Wickremasinghe, 2004) , and Namibia (Mabakeng and Sheefeni, 2014). As a result one cannot make excessive returns using past information on exchange rates. i.e., to say, the market participants cannot develop any statistical technique to gain from the foreign exchange market time and again.
However, unit root tests found that the British Pound was stationary at both levels and first difference. The British Pound was therefore found to be inconsistent with the random walk hypothesis. This implies that it is not aligned with the weak form of efficiency market hypothesis. This implies that the British Pound is not weak form efficient. The inconsistency of the British Pound to the weak form of efficiency may be attributable to significant patterns in the exchange rates of the pula against the British Pound. This implies that the participants in the foreign exchange market in Botswana can devise some rule or technique that can be used to predict movements of the Pula against the British Pound from its past values.
The semi-strong form of efficiency was tested to further interrogate the efficiency of the foreign exchange market in Botswana. In testing for semi-strong form of efficiency a cointegration test was conducted. Cointegration test was only conducted in exchange rates that were found to be of order one as it is the condition for carrying out the test. Thus, those that were found to be non-stationary, which included the exchange rate of the Pula against the Rand, US Dollar and the Japanese Yen. From the cointegration results, one cointegrating relationship was found. i.e., there was one long run relationship between the currencies which imply that there is no random walk behaviour in the exchange rates as far as the semistrong form of efficiency is concerned. These confirmed that the semi-strong form of efficiency in the Botswana foreign exchange market is non-existent. Moreover, the semi-strong form results are further supported by those found by Wickremasinghe (2004) who also examined both weak and semi-strong form of efficiencies. He also found that the weak form of efficiency does exist in the SriLanka foreign exchange market but the semi-strong form does not as it is in this paper. The non-existence of the semi-strong form of efficiency means that it is possible for market participants to use public information to make excess profits.
Botswana's foreign exchange market is efficient at least in the weak form. Botswana's exchange rate policy must therefore be commended for attaining at least the weak form of efficiency. An efficient market implies that exchange rates are aligned and does not lead to arbitrage behaviour. This entails that it is not possible for market participants to make above normal profits using past information or following history of the exchange rates. As such, the Botswana exchange rate policy has been a success in terms of it bringing efficiency in the market as far as the weak form of efficiency is concerned.
